Kinetic properties of dynein ATPase from Tetrahymena pyriformis. The initial phosphate burst of dynein ATPase and its interaction with ATP analogs.
1. Dynein was extracted with 0.5 M KCl from Tetrahymena axonemes. SDS-gel electrophoresis of the extract indicated that about 50% of the extracted protein had a molecular weight of about 3.5 X 10(5), and that 90% of the proteins with this weight had been extracted. 2. The ATPase [EC 3.6.1.3] reaction of the KCl-extracted dynein fraction was enhanced by 60-80% by addition of the outer doublet fraction. It showed an initial burst of Pi liberation of about 1 mol per mol of proteins with a molecular weight of 3.5 X 10(5). 3. We examined the interaction of the dynein-tubulin system from Tetrahymena cilia with ten ATP analogs [2'-dATP, 3'-dATP, epsilonATP, FTP, 8-NH(CH3)-ATP, 8,3'-S-cyclo-ATP, 8-Br-ATP, 8-OCH3-ATP, 8-SCH3-ATP, and AMPPNP]. Among them, 2'-dATP and 3'-dATP were good substrates for dynein ATPase, as they induced the dissociation of dynein arms from the B-tubule of outer doublets, the sliding movement between outer doublets, and the bending movement of axonemes. The other analogs did not induce the dissociation or the sliding movement. 4. Among the ATP analogs tested, only 2'-dATP and 3'-dATP induced the reorientation of cilia on the Triton model of Tetrahymena; the reorientation rates were smaller than that induced by ATP.